The WWP1 ubiquitin E3 ligase increases TRAIL resistance in breast cancer.
WW domain containing E3 ubiquitin protein ligase 1 (WWP1) is an HECT domain-containing E3 ligase regulating apoptosis. The WWP1 gene is frequently amplified and overexpressed in estrogen receptor α (ERα)-positive breast cancer. Inhibition of WWP1 by siRNA induced apoptosis in MCF7 and HCC1500. In our study, we demonstrate that WWP1 depletion by siRNA activated the extrinsic apoptotic pathway. WWP1 depletion-induced apoptosis was rescued by the overexpression of the wild-type WWP1 but not the E3 ligase inactive WWP1-C890A mutant in MCF7 cells. In contrast, WWP1-C890A enhanced apoptosis, suggesting that the E3 ligase activity is required for WWP1 to promote cell survival. The expression levels of WWP1 in four breast cancer cell lines were specifically correlated with the tumor necrosis factor (TNF)-related apoptosis-inducing ligand (TRAIL) resistance, but not TNFα and doxorubicin resistance. Both WWP1 depletion and dominant negative WWP1 overexpression increased the TRAIL-induced caspase-8 recruitment and apoptosis although WWP1 did not regulate FLIP and death receptor levels. Depletion of the initial caspase-8 blocked WWP1 inhibition-induced apoptosis in MCF7. These findings suggest that inhibition of WWP1 may be combined with TRAIL to suppress ERα-positive breast cancer cell survival.